Dynamic imaging of collagen and its modulation in tumors in vivo using second-harmonic generation.
The content and structure of collagen is essential in governing the delivery of therapeutic molecules in tumors. Thus, simple histological staining of tumor tissue biopsies for collagen could be used to assess the accessibility of molecular therapeutics in tumors. Here we show that it is possible to optically image fibrillar collagen in tumors growing in mice using second-harmonic generation (SHG). Using this noninvasive technique, we estimated relative diffusive hindrance, quantified the dynamics of collagen modification after pharmacologic intervention and provided mechanistic insight into improved diffusive transport induced by the hormone relaxin. This technology could offer basic scientists and clinicians an enhanced ability to estimate the relative penetrabilities of molecular therapeutics.